Methotrexate-induced renal oxidative stress in rats: the role of a novel antioxidant caffeic acid phenethyl ester.
The exact mechanisms of methotrexate-induced renal toxicity have not yet been determined. However, several hypotheses have been put forward, including oxidative stress. The aim of this study was to investigate the role of caffeic acid phenethyl ester (Caffeic Ester), a novel antioxidant, on methotrexate-induced renal oxidative stress in rats. Nineteen adult male rats were equally divided into three experimental groups as follows: control group, methotrexate-treated group, and methotrexate+Caffeic Ester-treated group. A single dose of methotrexate (20 mg/kg) was administered intraperitoneally (ip). Caffeic Ester (10 micromol/kg) was administered ip, once daily for seven days. Malondialdehyde (MDA) levels (an index of lipid peroxidation) were used as a marker of oxidative stress-induced renal injury. Similarly, the activities of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) were determined to evaluate the changes of antioxidant status in renal tissue. Methotrexate administration to control rats increased MDA levels (P<0.0001), but decreased SOD, CAT and GSH-Px activities in renal tissue (P<0.0001). Caffeic Ester+ methotrexate treatment caused a significant decrease in MDA levels (P<0.001), and caused an increase in SOD, CAT and GSH-Px activities when compared with methotrexate treatment alone (P<0.001, <0.05, <0.0001, respectively). In conclusion, methotrexate leads to a reduction in antioxidant enzymatic defense capacity and causes lipid peroxidation in renal tissue. Similarly, Caffeic Ester exhibits protective effects on methotrexate-induced renal oxidative impairment in rats.